Inhibition of adenylate cyclase activity by 5-aminolevulinic acid in rat and human brain.
The effect of the haem precursor 5-aminolevulinic acid (ALA) on the production of cyclic adenosine-monophosphate (cAMP) by rat cerebellar membranes was investigated. It was found that ALA dose-dependently decreased cAMP levels (maximal inhibition of 38%, at 1 mM), due to an inhibition of basal adenylate cyclase activity. ALA also inhibited fluoride- and Gpp(NH)p-stimulated, but not the forskolin-stimulated adenylate cyclase activity. 5-Aminovaleric acid (an inhibitor of GABA(B) receptors) did not prevent the inhibition, indicating that it was not mediated by the activation of the G(i)-protein coupled GABA(B) receptor. In addition, the nucleotide binding site of G-protein appeared not to be affected by ALA since it did not inhibit [3H]Gpp(NH)p binding to our membrane preparation. Antioxidants (glutathione, ascorbate and trolox) completely prevented the inhibition indicating that ALA effect was mediated by an oxidative damage of adenylate cyclase. ALA also inhibited the activity of adenylate cyclase in membranes isolated from rat cortex and striatum and from human cortex. These results may be of value in understanding the neurochemical mechanisms underlying the neurotoxic effects of ALA.